Introduction
In 1881, Koeberle reported the first case of bowel resection and for a long time the term 'massive' was used to designate resections of 200 cm or more of small bowel. Haymond (1935) reviewed a collected series of 257 cases and came to the conclusion that excision of up to one-third of the small bowel was a safe procedure and that good absorption was likely to follow. Chen (1969) studied twelve patients and found that absorption and nutrition were seriously impaired by resections of 50-75% of small bowel.
Experimental studies have shown that dogs will tolerate a maximum resection of two-thirds of small bowel with better survival figures after proximal rather than distal resections (Kunz and Molitor, 1928; Kremen, Linner and Nelson, 1954) . The convention originally adopted that massive resection was equivalent to the loss of 200 cm or more of small bowel is no longer valid. The definition of massive resection and of the minimum residual length compatible with survival has to be arbitrary as many factors influence the outcome. The three commonest diseases requiring resection are infarction of the bowel due to vascular or mechanical causes, extensive involvement by Crohn's disease and trauma to the bowel and its blood supply (Colcock and Braasch, 1968 Mortality is high and varies in different series from 66 to 80%. Alexandre (1970) 
Pathophysiology
In the past, an inordinate amount of attention was given to the actual length of bowel resected. This is of much less importance than the function of the residual bowel, which will dictate survival and its quality. Although short-term survival has been reported with extremely short remnants of intestine (Kinney et al., 1962) , cases of long-term survival are very uncommon (Meyer, 1968 (Haymond, 1935) . With very small remnants, life is abnormal and survival becomes the main concern.
The prognosis is also governed by other factors. The pathology for which many patients have resections is associated with advancing age (Haymond, (Kremen et al., 1954) , the ileum having a greater capacity for structural and functional adaptation (Weser and Hernandez, 1971) . When proximal resection is massive, the adequacy of the remaining rate-limited active transport systems in the distal remnant will depend on the solute concentration of its contents. This may result in osmotic diarrhoea (Kerpel-Fronius, Miltenyi and Gorgenyi, 1970) . The role of the ileo-caecal valve in preventing malnutrition after massive resection has been emphasized in both experimental and clinical studies (Kremen et al., 1954; Kogan et al., 1957; Chen, 1969 ). Diarrhoea is a major symptom after massive resection and the importance of the colon as a reservoir and absorptive site for water and electrolytes is obvious.
Advances have been made in the study of intestinal adaptation in the remnant following massive resection in both animals and man (Grenier et al., 1973) . Factors considered to be responsible for triggering this change seem to be intralumenal nutrition (Dowling, 1974) and probably hormonal agents (Loran and Carbone, 1968 ) among a host of other possibilities. Structural adaptation in terms of height of villi and mucosal cell mass in the remnant have been observed in animals (Weser and Hernandez, 1971 ) and man (Weinstein et al., 1969) . It is still not known whether the observed villous hyperplasia is due to accelerated cell proliferation or to the rate of cell migration. In man, the histomorphological changes observed were found to correlate well with absorption (Fletcher et al., 1960) but these findings were by no means universally confirmed (Kinney et al., 1962) . Wilkinson (1973) (Kogan et al., 1957) , as well as insufficient micellar solubilization owing to depletion of the bile salt pool (Lack and Weiner, 1967) . The cumulative effect of these defects, loss of absorbing area and rapid transit of intralumenal contents will produce deficient mucosal uptake and re-esterification of fat with consequent steatorrhoea. This is accompanied by malsorption, principally of fat-soluble vitamins (Althausen et al., 1950) , calcium and phosphorus (Kinney et al., 1962) .
Absorption of proteins is likely to be impaired but not to as great an extent as that of fat. Carbohydrate absorption is least likely to be affected, but flattened glucose tolerance curves have been observed after massive resection (Althausen et al., 1950) .
A deficit in total body water is usually encountered following the removal of the proximal colon and to a lesser extent the ileum. The remaining mucosal transport systems become overloaded and a solutetype diarrhoea with substantial fluid and electrolyte loss is produced (Kerpel-Fronius et al., 1970) .
Hypokalaemia and hypomagnesaemia can be severe (Fletcher et al., 1960; Chen, 1969) , and there is often a tendency towards metabolic acidosis.
Most water-soluble vitamins are absorbed with ease, but deficiencies have been documented (Althausen et al., 1950) . A frequent complication is anaemia, often of a mixed type, resulting from deficiencies of iron, folic acid and vitamin B12.
One of the main features of massive resection is an increase in the rate of transit of intralumenal contents, in particular, if the resection is distal (Sautier et al., 1970) , or if the ileo-caecal valve is not preserved (Kremen et al., 1954) . Experimental reports and clinical experience of this problem are similar. Sequelae such as gut hypermotility and gastric acid hypersecretion are recognized (Frederick, Sizer and Osborne, 1965; Wright and Tilson, 1973) but knowledge of the exact mechanisms by which they are produced remains fragmentary. Various theories have been advanced to explain the occurrence of gastric acid hypersecretion but these are not adequately substantiated (Buxton, 1974) . There is some evidence to suggest that hormonal factors may be responsible for these complications (Osborne, Frederick and Blair, 1966 (Zurier et al., 1966) . This treatment is not always successful. Caution in the use of elemental 'space-diets' is advised (Wright and Tilson, 1973 (Dubost, 1972) .
Surgical measures in management
The long-term unreliability of such measures has led to the trial of numerous adjunctive surgical procedures to improve nutritional status. Success with vagotomy and pyloroplasty in diminishing gastric acid hypersecretion was reported by Frederick et al. (1965) , but the rationale and efficacy of this operation must be questioned. In a small experimental study, bilateral splanchnicectomies were done to improve absorption by augmenting intestinal blood flow (Mackby et al., 1965) . In the main, surgical treatment has been directed towards preventing accelerated transit with the hope of enhancing the absorptive capacity of the remnant. A variety of recirculating loops (Mackby et al., 1965) , artificial sphincters (Schiller, Di Rio and Anderson, 1967) , valves (Waddell et al., 1970) and an assortment of pouches (Poth, 1969) have been tried and generally relegated owing to complications arising from the procedure itself. Vayre, Hureau and Soyer (1967) introduced colonic interposition in dogs as a method suitable to situations in which the small bowel remnant is short or absent. The variety and number of techniques devised underlines the desperation experienced in treatment.
The idea of reversal of small bowel segments, first conceived in the late nineteenth century, was revived and has been used in the treatment of selected cases of the dumping syndrome and post-vagotomy diarrhoea (Herrington et al., 1968) . Early experimental data in the use of reversed segments for serious gut loss produced conflicting results as to its value (Mackby et al., 1965; Venables, Ellis and Smith, 1966) .
The reversal of inappropriate lengths of bowel sited at unfavourable points along the remaining bowel produced problems and created apprehension in the use of this procedure. Until recently, the ideal site for reversal remained a controversial issue. There have been reports that reversal of a segment at the distal end rather than in the proximal part of the remnant gave better results in pigs (Kieninger, 1974) and this has been the experience in dogs (Barros D'Sa, 1975b) . A reversed segment in the terminal part of the remnant (Fig. 1) allows maximal exploitation of the potential absorptive capacity of the remnant. By contrast a proximal segmental reversal may produce hyperacidity (Grundberg, Lopez and Dragstedt, 1967) . The elegant technique of reversal suggested by Rygick and Nasarov (1969) was bound to be impracticable when using optimal lengths of bowel (Barros D'Sa, 1975b) . A guarded approach to intestinal reversal has therefore been understandable.
The ideal length of reversal was generally taken to be within the range 7.5-14 cm (Leading Article, 1975) .
Twenty-seven out of thirty-one reversed segments used clinically were within these limits (Barros D'Sa, 1975a) D'Sa, 1975b) .
Against a background of confused experimental information, Gibson, Carter and Hinshaw (1962) were the first to apply the procedure successfully in patients. Since 
